Alterations in metal toxicity and metal-induced metallothionein gene expression elicited by growth medium calcium concentration.
The calcium content of the growth medium has been shown to influence the growth and differentiation of primary epithelial cells in culture. The goal of the present study was to determine if growth medium calcium concentration could influence the susceptibility to metal toxicity and metallothionein gene expression of an immortalized human prostate-derived epithelial cell line (RWPE-1). The RWPE-1 cell line was grown in medium containing either 0.1 or 1.4 mM calcium. Confluent cells were exposed to either Zn(+2) (50, 100, or 150 microM) or Cd(+2) (3, 6, or 12 microM) for 13 days, and cell toxicity and MT gene expression were determined along the time course of exposure. It was demonstrated that the calcium content of the growth medium had a marked influence on Zn(+2) toxicity and a lesser but significant effect on Cd(+2) toxicity to the RWPE-1 cells. Calcium concentration of the growth medium was also shown to alter the accumulation of MT-1/2 protein and MT-1E, MT-1X, and MT-2A mRNAs. It was shown that MT-1/2 protein was markedly increased for metal-exposed cells grown in medium containing 0.1 mM calcium; however, the increased expression did not cause an increase in the resistance of the cells to Zn(+2) or Cd(+2) exposure. These observations show that growth medium calcium concentration can influence metal toxicity and the pattern of expression of the MT mRNAs and protein for RWPE-1 cells. The results suggest that caution should be exercised when comparing toxicological responses between cell lines that may be grown in growth formulations differing in calcium concentration.